


AbedHiHA.jJ, "!j;lt'E'iffiiJ-'!'Pil!;:<!<j(;:« B'J

i11i>1';jlJlt, ~i11i>1'i;'<'l!'j1}]l!$" 0 imill., A!J"iE

tE:fllll!* Jl! $ B'J iii1'£~ Ii!'hD jjJ 3': J;j<~1I/l>1' <P ,

ll'!'PA~B'J*M~uT~~;lt~*OOB'J~~o

•• ,IIi1'£••W;lt~.B'J-.o.R.n.

9IJj'f"",,;k'J'>1'!II'J'~1It James Galloway ill. , •

n~ B'J;f1J JfI :l1'fWI~3': J;j< B'J iIi!@il<jjJ T ~ III B'J fl'

Jflo fiiJR!i£tE'f~iiJE<.fiiJil'lm:Ji!'ll'l]l!.o

.B'JElIlliIJil!:

-m~$Um~.j(;~om£;k$*B'J~

~'fU~*~~~:l1fl'~.~.HtE,~~;k

~ 78%B'J,(i,f*~0 ;k$t'<:B'JWtlli*l'fjUTiil'.

~*'f~~~'f~B'J~.nB'J~llIoM'f~m

.B'J~~*ilI..'E'n3~~m.~B'JIli1'£~j(;

~;~"".j(;~!j~,~~~~~,~~£B'J

£.tIl.~~.(.~¥~L~(N~)~~

~JiI;.!J" (NO,)o ~.ii!iumAm.:f1l1it.bl:J:

B'J:It'E'~.*tltj1}IIi1'£., .1i\.Ji!IJ.IA±.IlI~

'* <ptlt11}0

~~£-@E1.B'JIli1'£.F~B'JW-~otE

tltJl'Mll>IfIl, !liiiliit4li'F~~~F~IilI. 3- 10

;k.(~~;k.£ii!i.Me.i11i>1'B'Jit&.

llio~~F~B'J~~*.:f1l.ff'll'~.~~

(NO), .Fo'i\l:~~=.it!m (NO,). zFo,,'ll'

~~~ (HNO,)o HNO, iifii!iullL \!t, /lt1!t~

~'E';k~m~.*~Ji!.oll#*~B'JIli1'£.

:l1'f~z~!mIi\.B'JJi!~£ft~lli~B'Jo

;k$t'<:§.F~B'JIli1'£.*§~mB'JlilI.

uN, mM~.m:f1l~@.mn~m(.

Rhi,obi"m JW.), ll@~m1it.tEiU'li, 'ili

~gm~Ii\.L~~fftEo!lii2003'F4~

Galloway ~ it!! n 1iiJll> rn j;: '1< tE (~. f1."'¥' )

(BioSdence)J: n;l::~~iH£, 4f:il:fn;jlJf;'j, §.m
l'iT Ji!J;j<II!iJi!'tl.~":&1I'.lf tili*4li'FF~ 1ilI!m

100 - 300 Tg, 1jj,.;k$!tltniliiti'H~o

:&",rnlR~'J'~;j1JJfI~l\~m~~nm.

*J1ihD±!lI<pIli1'£.,*'I", @i!W't~jHjll&,

= -t-1!t!cVJit!!filft:'!'PI'I!mfl'. (lt~Dlif1.m.)

~li!'hu7i.~~nn~*'I (iI'J~D~n~, £>~:f1ltE

~~**nm~~.m~.)o~!Iii{~.f1.

'J') tj;j£, ~'~I!'ti*A~4li'F~Fnlli1'£!m;k

!O<Jjj 15 Tgo

•• ,~l'$tEliiJ-I!'ti*,~OOf1.'J'~

Frit, Habe, ~ Cad Bo.ch IiJfR~JiJ*~"IIi1'£;k~

lM"'ll'~,,,n;lfl!, ",£r'i~.n~¥!llnlli1'£

~~.o E1Ji1J, 3':J;j<4li'F*JfI Habe,-B"",h;ln!

~F;k!O<Jloo~nlli1'£!m,~<p;k$*JfI'f~

F 1i\\ !~ 0 tE 1997 'F 7 ~ (f1. 'J' 'Ii. I"l )

(Scientific American) 5k it..t, Manitoba -}::. ~:lt!!

l!I!'J'~!'l' Vadav Smil iliit.n~iji1i'~Fn1lt.

1i'ffT;k!O<J 20 iz:nA tI 0

jj!!Iii (~~!j >f !II Ji1J ill) (Fron,ien; in

Ecology and the Environment) 2003 1:f: 5 -WI 1~ r:p

ml¥tiL$;k'J'~~!ji1t~~.'J'Jjljl!l!~!'l' Alan

Town"nd bl.;ltIiiJ'll~'f3':)!jtlM 1I/l>1'!jA~Il!l1l

~*n*~~n,u~15'FA~~F:f1l~A>f

!I!<pnlli1'£lM!tltID:!i'.lIl:\'1'£J1iJi:o Galloway:f1l1iiJ

ll>liltE (~.f1.'J') tj;j£'!'EiilL E1Ji1JA!J"4li

'F;k"]~F 170 Tg nlli1'£lM, 3':J;j<4li'Fn~~

i'J,;JfI!'JJ1ihD ISTgo Galloway ill. , A~~F!j7i

.fftEnlli1'£.nltmiif~~~~AtlnJ1iJi:

.i1t~!I'J1ihUo ~'i'!1i']l!$nAtI, 1'jj(1I>~

""±Jt!!Mi:]l!$nlli1'£.n~, iCl;~tE]l!$*5i:

iil'$n±Jt!!L#~~1i\\fl'•. i'J,;~~~~Ji!o

)"~ffi1'£lln*~

ll~)"~F~nlli1'£lM*§~~?lR;kn

*~.£lM~o!lii{~.f1.'J')ntj;j£,§

2000 'F~..t*. 3':J;j<4li'F;k!'J 100 Tg nlli1'£1i\\f<f

1il:§:&I.IIJ:~Mi:n.n~o Towo"nd :f1l1iiJ>JinJ'£

~{~~!j>1'!I!Ji1Jill)ne;l::<pmili,l!I!~~

fl'fl~ell!*~$Jt!!**~. ~~IilI!mn~$

tIJJifizJ1ihD, tE;£!iii '!' 00~i!""~~ ft;lt.lP. 'IL
Galloway:f1lIiiJ'1IiilEii1L 1ilI!mfl'. (lt~Dlif1.fl'

.) n1l-"~"", ell!li~fli!'hDT;k!'J40 Tg nlli

1'£!/J;o
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6,------------------------r 2OO

Jt!!~~T~~W$~~~lIJ:~~,mjjij~m~

9i'T*;Il;"c!l!~JIE:I'fo GallowayiJt. §litr!ll'R.

I!i:Rflljt~R liT lV'l'- 900/,~*ill'T A~(j<jt~

1'£!i[~~o ¥:"'~J*, I!i:R~~~f,lj~ (1Il{HE

~¥:JlJj~fflfllW$~~~~~~~~~e~;Il;

~~tlt~±~~@fll~Jt!!~)fll~~e~ili~

.~~~l&J.iY.o It~u1£f,lj~. 11l.i!li(j<jili1'£Jl*

'l"e ~f,lj~;&ji~IlIi*Jt!!'il'~1If.Jt!!0Galloway

ill.. 1!!1£~r*~ 50 'F1I1. , ;ltJl!i~~*;<11mHE

~fljfl\£j S fllljl, AD \ll' !l!'~ljlhu ~J»~ i1IIm

~$~~ffl, fI\~~%ljlhu1i.\1lJ"'(j<j*jIHllA

~iltlli~ lX\@o

ii!H1lJ1l$?

'iIl\.>i'1£3':J!jte~ltjlJT ~Allii 1'1 ~f<

Ill.. m;r; jjij Jt!!~ B'J'1i;}H~:k," Town",nd ill. ,

±c!l!~~£Jt!!~""'~W±~~~I"'~~*o

~1£~~§~T~~.I!i:Rfll!ll'R~:k.?tJt!!

~~»~~Mtl1Il{~fflfll~1"~~~~~~1£

w.AJt!!ljl¥:o jj;J~u, ~ !1!;Jt!!~~:k"tlll~~"'"

~A~B~Zlitr(j<jTfll"iJ!!$o"

Town",nd iJL ~~, -.?t~Mtl1ii\%:b:

W:fL'i.~~fflo 1ii\HE1£/Ii£ptltJ\ln'f$Jt!!~~

1:Il\'ftfll'!\':r.;r; Gl~;r;~l*, 1'f~IJj;;U~T'F1£

!lI'Ro '!I~±, Smil 1£liiIJ!I!"iot Ambio2002 'F

3 )jflJ±~iJl: "(lIJ:) HE(j<j~ffl;jlftltW.A.DJ!l:$

fll*lIa.3:l3':J!jt,~~u~Rfll~~~*o~

iJ.~ , 'l'!f~ JlIf'"fT 1'1JIcIii!*iii1'£1m jjJ3':tltJ\l
~-~±c!l!~il:o"

~UIiJ1!""', Galloway ill. Jt!!J!jt±~fffiiffll

M, .TME~#R~:k.?tJt!!~, .~&.

~{x:Iil(j<jilitllill~!l<~*il!lo Jl''tf~"R:k.?t

0 0
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~~~~~~,~*~~~~#~~ffl~

iI!#iHJI. JUIIIJ\T:k!'J 40Tg ~1I!\0 MJt!!~T

~~~T±~~~~m~#,~~~Jt!!ffl*~

l1i;&~~mlj""r~J!>U~~fl'li!rilifoli1'£lillo .fI!Jlii

Wfl!!Ilil:k"l'AD £j Jl1il!lliJl'itll:~ Pel" Vilou",k

1'rll~/J'lll1£ (~~"l'11i.") (/>sue;; in Ecology)

1997 'F'1f.J(;U'~-l:l'Jt~, ll!1!;*il!l?t~llm

{j\!'J 10~ 20 Tg ~1I!\0

r~~#~~~.M.TB1'£.~.o

''1'.Ij'<''''';&'''~1''il'Cln.1I*,'' jtfW*lil

*-~ Wilmington )t fX #ij if f4 ~ r:p ,c., I¥J It ~

Michael Mallin iiL 'ilJXm~.:k~illJt!!i!l:'il'T

1I!\1I*o*~~»~~.$~fl'Ii!r.~~~

(NO" NO fll NO, ~:ltfiil.,gfi;)o 1ill'l\~~i!lA

:k"tEllll'l, 1"~HIiB'Jr"]l!!lo" flI:k"t'I' (j<jl'l

Jl~~Efl'1i!r ilifoliflll\ (l'mJ~X"'JlJjJt!!fiIlff

1£~#~), 3':J!jt&'Fr~~#~~1"~!'J 20

TgB'JB1'£!i[o

"I]Ji";Jj;lt:k'J!'~~"l't'<~ David Til~ iJ.

~,~1£Jt!!J!jt±X*Jt!!~foIi1'£.~~~Jt!!~*

j.'0 fl!!iJL "3':J!jt(j<j;&"'tII1£lIlIi, &0tm~

Mi.JIE'1' (&0tmlJ\hUB'JlIJ:), 1£;r;jjijJt!!~'1i;~II;r;

:k0 ;r;iX1£-t:. J\ l'iin",~~~ :<l<. ;If.3:l1£

»~!1!;~"I"'EL*~~*~. ;&",mWJ.~'#*

i:iIillHEo" Gallowa,:/fJEill. Jl~~;r;iXiiH1JX\
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-~•••T••, ~RtWiM*~AC"T••~•.••&.~"o.*~.*.±.~~t*
.~••~~......*~~.

1liIii/:B'J¥p'07l-z-B'JAttiJli!T1!<

fi'1'",-. ¥ll'@~B'Jft'iJlJ",

Town",nd ill.. Eil'fJJ>l*'FB'Jf"

l:l;Jli*. 'E:Mfllll! B'J fft !!!:l,Hl!If ii;

IIInu, Jltjf, G,llnwa, i~. 1'IJUIi

tt1l>\ or Vll!' ""ilf$1' I'l B'J 1:~ *

m. 'E: B'J1ji- Jij( 'f tI!or Wit &:il!ult

)\):~, i!'!P:k$'tttllM'l'HHlliA B'J

l'iJl!'iJlJ1'""o '~uJl!{;;iif* § lJ'"'iJIJ

JI!.I*'IJI!.It'tB'J1I>\'lJ:1tl!lJ7l-'f$:1'£:k"l:

'1'. 'IIA',' iif t!i7l- 'f$:1'£- -!J1;& EE J:

fl'11nEt~," Ii!!liUld1!. ''¥!:it2t1:

iA:k"l:!ll1iii 1111@!ty:l!IJJf&liItB'J-l;;7\'

~B'JjHJ!!!!:@. iAffij""'fJJ::k"l:fmJ11.

IlL MA'" fI! II!I'"1:l' ",-l!'~L il<

liIt!ll111i VlbU:.tll'!PiJ!iJliB'J!ll1ft, ifij

J¥'M1!<!f1t. 1:'iJIJ$f'ftt~j.'. Jt!!

T*1!1:rOJl'!L -'Il:1t=1I>\ (N,O)

"'$:<1I:k"l:'1'. i1tffijl!'~ill1i!:!!!:@

;fD'FiJIi"'B'J~ '1\,"

*"''1'a<J1I
Btt1l>\M~"B'JliUf,!!!:@j~:k.

1'£:k"l:JilB'J&1'illiIl!'1lIIitil<liIt!il'

tf-o Abed~, "w.ot",*,t1lllB'JJt!!IK, 1lJ1J1'\:!f:

A$.Ji1i1:f'B'J~~:k'f*>&B~B'Jl!'~.Ji1i

Vl1JU),,~Jojt1l>\11Ii>fB'J:I"1I>\B'J$: 1tJl''il:o'' *iJl\'f

1I>\nEB'J~m. 1:'iJIJ~B'JJI!.I~;fDlJ'"'iJlJI"'t*4J1!.1~B'J

1I>\,,1t'iJlJ,A~~'!PJt!!OO~'lJ:Jf&JltB'J-1':i:~

WliltIIU(, Abed~, "jj~:I" (~jjiI*,t1lll):k

"I:l'iJI! B'JJft1l!'Jl'JI''il:0,.

illitl<1lI'B'J NO" 1'£:!f:~jJjj'1f$j~illiB9JjjX",

Jt!!1K.e.,'E:or~f'1:.2'*.B'J!i< •. i!

'1!i~.it"'fl:'"i:1JUlIi:Of"', ""gj!;, ;IllillttllfP.&

ilI~!N, llfP.&illikli£'!Pt!!ttllfP.&*m~.o NO.,

B'JilliIii1ll'*'FtI!itnulli:.il;;tt!l'iJl!. 1t!JJJ.... J11.

B'J.Uo.TJt!!OO*iJl\Z~,±.tllB'JJIi!1I>\~.

(ilittJJ>l,,'Il''' N,) tl!f'1:-'1!i N,O. "tIlitiif

NO, 1I:jj}~~),,:k"l:,

fE:k"l:Jil B'J 9' 'i'H;;1lt. N,D jc~ -1'ill1i!:"I:

~, &1'*'fP.&~B'JmM~l'J11=.1t~B'J200

.0~.1'£.2', Btt1l>\.Jli.~$:B'JIii1lt,

@$~J:1'£illi2''E:it!il'tf-~.o1'£'FmJil.~

jH't*~ N,D, 1"'1: NO. ffij NO "ffl'11fll11tl1'J

n!il'~'Il:7l-To'FiJIi~~B'J!i<'Il:!il'tf-it~~$

B'J~jfIllM1IJi:!5Jt!!l'j<*OO. iAffij",fl:J!!$B'JA

,@EiJJl'll!o Raj"rnm P. K"ne AElBIJ'lii/:;t2'lJI'il:

~B'J-lli~~~~:l<,Ii!!1'£(jjiI~"I:~~~~)

(Inlemational Journal of C/imalology) 1998 1f. 3 YJ 30

BB'J~l:'x~'1'iJl., ~'Il:B'J~j.'lIfliK T ~jfl:l(

BB'J III MlIl1Ju 10 - 20%. i! "f ~ '1'1 l\'11it~

iA 1970 '¥ftlfJli1EiJJl'Il!,il\j!flllnuT 20 - 40%",

ll!*iJ;:k~1:~!j>PJ!'t'iJlJ~J&t\' Robert

Hnwarth i~, N,D B'J!!!:EY:or~~m'ttT'¥. *1'£

:k"l:~'1'i1IH"1 120 '1'0 ''tElJi'liIt'FitJi!!i<'Il:!il'

tf-B'J~W'1'. 'l:",<1ITj~:kB'Jfl'm," lum
ill. "'E:Jil-#ill1i!:"I:~. :I"-f'itll~llj\:/r:iJ

B'J~1i!:"I:W,'E:Jil:k"l:~'1'ff1'£Jft*~B'Jill1i!:

"I:W."-~ff1'£'f:k"l:'1'.~'E:ft~"I:~(1t

~u NO, '!Pi':) ~or~f'1:'@~Ii'B'J!llJ/i'!I!jjty:'iJIJ,

'E:fmJr1ll:iIE)"Awt;B'J~JlI\. ""ffij ",j&'L' JfJ1'1[~

m,IlfP.&*m~.,Of~,wt;~fm~~~aK

~Wi!~~J.iiI;f~Fm. Howarth iJL ffi0A
M'f1l>\~0~1!~.~l'j<~~'Il'~~a:)l;'E:f'i

f'iB'Jfl'ffl.z&p 0 "&1' A1lII1t7l-iAm,lJJiI>.

*:k"l: '1' B'J!i< 'lJ:l"-1':i::k B'JfI!ll! [OJ IIIL" 1m

•. ~-.A*1'.illa.l'iJl!AEil.l'i.

OJ Iit< B'J, ~uJl! 1I'::/r1l>\ l'i JI!. lit1'itlr~ 'il. l'i.0" :ltIU\l'i. B'J rBl mfl!Jl!!!!:@jHI11i1JjUt.

2t1:ail<*#.~aWi1t••B~.M•• ,

!E~ '!P1Illiik.il;; B'JtI:'f B'J ll'(liL

;!l;'E:1i:l<lrljjjw. ¥P1'£~I"IIIIJll"'. Iil!z

MBtt1l>\t£!ll1mf'1:~.'1'fl'mB'JiAm,A~

i~. 1'l"JiJillB'J NO,;\]I[jn'Eilli2', fmi~, "1'£

:k"l:JilmMr1lill'1:Fc, NO, Wll'11J1i!ll1, i!litl"

!ll1j!j'1'B'J.liIt:W' Wl'J Millb~k 1:~*mlJl'il:

Ji1i1!fi*GeneLiken,i~. t£~jjilB'JI>&IK. JIi!ll1

E'. t£Ifli1li1t1J!ll1j!j '1' iIl!*if!!1li'Jl' B'JJlt7l-0 ''I< Ir1

1£ H"blmrl B~k ~~*IKi1ttrB'J KWllJl'il:l"1!t

WJ:M""'*~'!P~m1t~tt~~m~~~*B'J~

:fillJl'il:, :)l;!Ii*iIIli\<Jt!!~VK'Il'1tj[1'£$:1:" fm

i~o li!!ifi5t. ~ 1963 '¥lJI1l'lfii;~. "'!ll1.'i<1J

m*,tI,!ll1Il!'B'J:kl'J 70%, 1iI'l!ll1:kt~ 15%; ffij 1'1

1J;"'!ll1l'J.'i 50%. lI'l!ll1:kt~ 40%0 ''/£lntoiit

~u*i!f'iKl:ll'gmT~, r1J:kl'J 2012 '1'. 1'£*

JlI\B'J't~iIiI. JIi!ll1iif Jlt111:",ttB'J!ll1 B'J* iJ1., ,.
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Liken,iJi, '@I'I1i1i'llOliJAA'ifA<J'lfJ!l[mIJlWI1l!l1li:

'T~YlOiiA<Jtll't;!L"

*"'fl'JjI,

~DJ!!1I! j5!4l A<JlJ!Il':lfilifJ'l-if;fl; tJ: B'J0:J1ifjI

iJl( lI<:Ii ilif A<J :t!:.£, E' tt!",,,!!ti1 jjl '1J~ ljIj ij I..

A<J~J"" ~~lj:lifillifjjJt!lI2<o "m'T;fI;tJ:"filH1,

~~~~iliJ!l[~A~rn~#~*$Jt!l*~T.

jf~AJt!lT*," ];\!IL~:k~:lfj!H4~"',t,.'E

If, ifjjll'~1'!1!1\' Donald Boe;ch i;l" ''ll'Xf:ttJm

~jQ~1Hn lIl11iffill.li1I11IilJlt0"

3I'1'li9JljIjji'!liilH,'r, !Eff~i"', 1I1\l&ljIj*

tJt.'tll':ltt:* jjj( A<J il'i11~. Jll~uT:k$ ~I'"

~OO**~"'A<J~~~~~tJ:o~~~.~~

+'flllIOOO ~lIiIiBlI'l~~~~tJ:Jll~DT-fflo

.OO*~.fjI:k.*•• A<JN.&i1~A<JIOO

'flllJll~uT 10 ill 15 fflo

nifjj~fjIillifjjJt!l*~~~~Jll.A<JJt!l:li

(foJ.""'llB'JI'",,;;c,j,), 1I[15!4l"f r.HIH!(-l'

~~A<J~~ljIj3I'jjj(.~~~A<Ja*~*X$jQ

~1L ~~:lEL:FcTIliJllll&, i~lt*"'.,,{o ~D

Jl!1/{,,{1ll'i~lt:k$, * ~4'i",1v ''9l:L:*'', "'

1v-l'~~N~~*~*~i9JljIj,~~*~i9J

~~~:ttt:~$A<J*~~~",*A<JJt!l~o~W

~~~A<J:lEL:*£~m~~~~~A<J,~~~

~m~~~~~A<J*~~ttN~A,:lEL:*:k

Ij,& 3000 ill 8000 'I":Ii:'lilllraJ ill'i9J0 "ll!!zJt!l

~mili~~ill'~A<Jifjj,~mlll~~,*OOifjj~,

lil:ifjj~;&.OOA<J Ch""peake ifjjj'1jo

Boe;;ch J:iili, 1fl~ 1987 'ff4~1i<If1otiA1v

40%~Ai! 1'l1/j:lf* ~A<J~ iI.i'l:'1ll'$;fl; ili~ 0

@!B~4', ~1-' Ches11peake ifjj~iI'iI111!A<J:Ii*

#~~~~~~ifjj~A<JE~~~o~~-~~

3I'iiifiltfM~~ ~Ji&fjI$\ A<J~~1' IlfI:!f1i, Mall;n

;lt~~ti' ~*!JIllll~*.!!tA<Jili iItf '" (-!*Z::>J

~*:lif~1vt:M~~mljlj)mff~~&A<J~

.o.~ ~~'llOfi ••T~&(.~~

~,~~1i<~A<JW~),~ll~~*iItf~m~

~~;lt~!x;A<J~*o"

il'i11~m",iilA':J;III*, ~!EA<JlI'l~~!x;

fjI1i<.A<J••ljIj~4#:Ii~~Ailiiltf,foJiItf,

lIiIiBfjIJt!lT*o Town~nd~. ~*OO, $it

20% A<JJt!lT7lciW","f~llm. OO;fII1!!:J'!.E~m

f;P,~~~~~tJ: 10 ppm A<J~(l[o 1!!:J'!.J:::ltt:

W$Jt!l:limmi1Tlll'~~~tJ:o~~tJ:A<J~

~~~~.\'Hl:'ll'JLifIj~Itilirr.:l<EJJIillil'-m,*

"'ll'JLlIJ\\'!l(m"o .'!'.itmllt, lI'l~~~TFlm

TJIilirr~~A<Jm.~noiltfttm~~~mre~

~~~~~!li~~fjI~~~~~*"*,;lt~

&~tJ:;lljT 10 ppm lit, !i!l!llMtfjIg~Jl!~Ii\IA<J

fcr:"'l1m4'iJll~D0

±1ll"'A<J1l

~*fjI~"{-~,iI'il1~~±lll"'m"f~

m$o~iffi,mljlj~~~A<J~M£~~A<Jo~

±lll~~N~~~$~fl'JIIt~, ~,*Z1v '~

fjI" 0 1!!fjI fl'J J:Jl1t'ili1ill A<Jjl{ iItf ili, 3':YM.l!1!

~t&:lif~~offi~i1jJlA<J~~~~I'l~*o

"~t:iJtili*~." Town~nd~. "",~m*:lt

t:~~ljIj,~~~",±IllA<J~~,t~m*~

I£fjI~-~~J!lt*A7J<'" 0 JRFc~jjJ(-l'''1it

9Cj;A<J*~o"

Howmth ~, ~DJI!1!!fjI J:1fIJl: ~Ptlf ili $:'R

00:, iffil'Ji!-~ZJJlI.~, mIJXf~?.A<Jjlj*~l'j;f

i~,i1!" ~1v**AA'ifA<J$:'R~jljHlll'iltfAJt!lT

7lc,foJiItf,.iItf;fIIifjjll'o~i1,.iJi,.fiXf

'lklll'jlj;lt~B'J'!Itli T fI'Il1l1ny 0 'iInJl!1I!",tr

±lll'"$m, B~&n±lfI~ff~A<J~nit"j1!!

fjIZ1i1i, ll~~m$"f~.R£'f!i'IItA<J~. mliFc
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~r,:f'ii'\~~~'lfllitt~liJfm~,::Ic"{~~,it!!T*~,±Il~,~

~I8:.!Il.mlQJli!JU."

.~m~~•••*M~.~fit~•••l&JI!. ~•••xllJ*.

Town;;end i)l., ~JI!~JI. ~Ait(j'J1til']j!f"~1J111t;'f. ;,t '" jj]" 1J,::Ic::lc~

y~.ftl~~~*(j'J~.#~, ~~::Icit!f<~.~IIJT~#~~:IIl~jjJ(~~

l'iiJ. ~li~IliI:IIl>EiIII, iI'J(j'Jj~lIlj;;lilj!!JD. jjij:f'Jj;~j.'. eflAmili.

fl~-B~~jj]"~m..~mI'!\1*~~M(j'Jtt*.~.~r~~~1i!.fit

WiJ!!lll::lc$:it!!~ft$:¥!1f!1Pamela Matoon i)l., -1-J!!:>J;I!l, flttt*lfI

!Jl', fltjjJ(;<j>:(j'JM~1f.;lI;ai!l;,t"'ft;~if!"I!IJ:IIl±it!!.IE(j'J1f •• j;iJ~Dli~

lliI~jJtj$. ;,tB!t<7(.IE""1~·iil·/,\l.fl'Jo%-7<fl'J.fmlili'/f7(M~B~i'!'~qj'i'(j'J

IE1'lfl'Jt'l!itzii!:Jlltlli'lli±!ll~ (j'J:l1:!ii. lIi.i)l.. lin~~7('l:x.!llilM (j'Jit!!

18:, i'fit;,t "'fI\t;l:~tl!it.IE, jjij:f'~~"mMzIE1'ljjijX$~(j'JlX\~•

Mat",n i)l.. jj]"~\mj$(j'J1f.;!'!lii!1'!i!'(j'J~l!<"'!JDiit~ (j'J:l1!it. -~;,t"'iit
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.Imll
• f'J*'l~fl<J1l
• III'J:E
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;;' w

<z
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"f<\jx3t:fr(j'JiiE!I'i*')jjj;\mlQl!lll:>J;~'iflj(~"lj;.fIHiIl

*(j'Jlj!!JU."
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illa~T~~~#li~~~~~jj]"~m~jjJ(*(j'J§

!'t.I,t11!. Tilman i)l.. fIiI~. li""fr~(j'J1,to;;:. .~
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ik:J"#(j'JI'f>I:::*:!il."
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-Scott Fidds

it ~ £HP 112,A556-A563 (2004)
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